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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new fluorine-containing nitrile compound containing 
a fluorosulfonyl group and a cyano group, having a boiling point higher than a normal 
temperature and ready handleability and to provide a method for producing the same. 
SOLUTION: This fluorine-containing nitrile compound is represented by general formula 
FS02CF2CF20(CF(CF3)CF20)nCF(CF3)CN (n is 0, 1 or 2). This compound is obtained by 
selectively amidating a fluoroformyl group-containing compound and converting the resultant 
substance into a nitrile. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the new fluorine-containing nitryl compound which has 

a fluoro sulfonyl group and a cyano group, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Conventionally, in the field of a fuel cell, the perfluorocarbon polymer 
(henceforth a perfluorocarbon- sulfonic-acid polymer) of the sulfonic group (-S03 H) content which has 
the structure of a formula (4) as the film and a proton conductor of a catalyst bed is mainly used. 
[0003] 
[Formula 4] 



[0004] (As the inside of a formula, and x, comparatively, x:y is about 20:1-2:1 and m is an integer of y 
whose n is 1-12 in 0, 1, or 2.) [0005] This copolymer is CF2 -CF2. CF2=CFO [CF2CF(CF3) O] Radical 
copolymerization of m (CF2) n S02F is carried out, and it is a fluoro sulfonyl group (-S02F) to the end 
of a side chain. After obtaining the copolymer which it has and hydrolyzing this fluoro sulfonyl group 
by the base, it is compounded by carrying out the ion exchange with proton acid. Usually, the polymer 
of m= 1 and n= 2 is used. 

[0006] On the structure, since the above-mentioned perfluorocarbon-sulfonic-acid polymer did not 
contain any hydrogen, it is physical very [ chemically and ] stable, and can operate a fUel cell at 
comparatively high temperature, and its cell engine performance improved sharply. A deer is earned 
out, and as for a fuel cell, operating in an elevated temperature further is desirable in order to reduce the 
catalyst poisoning by the carbon monoxide contained in the hydrogen gas of a fuel. However, since this 
is a polymer non-constructing a bridge although the configuration is held with the par FURUO carbon 
chain when the above-mentioned polymer is formed in the film etc., the reinforcement and endurance in 
an elevated temperature have the technical problem that there is nothing, if not necessarily enough. 
[0007] Although it was thought suitable to use fundamentally the perfluorocarbon-sulfonic-acid polymer 
over which the bridge was constructed in order to conquer the above-mentioned technical problem, the 
available bridge formation perfluorocarbon-sulfonic-acid polymer was not known industrially 
conventionally. 

[0008] On the other hand, as a perfluorocarbon polymer which can construct a bridge, it is a side chain. - 
It is CN. The polymer which has a radical is well-known (see JP,6-340710,A etc.). formula which 
specifically has the following repeat unit (5) ** (6) The perfluorocarbon polymer expressed is 
illustrated. 
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[0009] 
[Formula 5] 

— £CF 2 — CF-]— 

0— (CF 2 ^— C=N 

(The inside of a formula, integer of n=l-15) 

[0010] 

[Formula 6] 

— 4^CF 2 — CF^ — 



(5) 



0-(CF 2 -CF-0) r -(-CF 2 )-C=N (6) 

CF 3 

(The inside of a formula, integer of m= 1 and 2 n=l-4) 

[001 1] Inside of the compound expressed with the above-mentioned formula - CN It is a formula, using 
a radical as a catalyst for tetra-phenyl tin, triphenyltin hydroxide, Zn (C7 F15C02)2, Co (C7 F15C02)2, 
1-perfluoro octane sulfonic acid, 2-ethylhexylamine, an aniline, etc. (7) A bridge formation 
perfiuorocarbon polymer is formed by making a triazine ring generate by 3 quantification reactions. 
[0012] 
[Formula 7] 



I 

3 C=N ► III (7) 



[0013] They are two pieces to intramolecular further again. - CN A bridge formation perfiuorocarbon 
polymer can be obtained also by performing the reaction same about the perfiuorocarbon compound 
which has a radical (for example, United States patent No. 3,317,484). They are two pieces to this 
intramolecular. - CN The compound concretely shown in following type (8-1) - (8-5) as a 
perfiuorocarbon compound which has a radical is illustrated, and especially the boiling point can use a 
thing higher than near a room temperature suitably in these. 
;0014] 
Formula 8] 

N =C(CF 2 ). C =N ( 8 - 1 ) 

( i =2 -1 2©g» ) 
M sC(CFt)„ CFsOCFXCsN ( 8 - 2 ) 

(j£4»> n =0-1 2©£#> X=P XttCfs ) 
N sCCPX0(CF e )» OCFXC =N ( 8 - 3 ) 

U*> n =2-1 20S&SU X=F XttCF 3 ) 
N =C(CF*) B CF g 0(CFXCF s 0) y CFXC=K ( 8 - 4 ) 

(5$*k ■ =0-12 y =0-1 0 OCDgjgU X=F XttCFs) 
N ==CCFX(OCF 2 CFX) „ 0(CF 2 ). 0(CFXCF 2 0)* CFXCsN ( 8 - 5 ) 

(SW, ■ = 2-12©ff», u+w =0-10 0OlEftv X=F XttCFs ) 
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[0015] -S02F [ therefore, ] A radical and -CN the perfluorocarbon compound which has both radicals — 
compounding - formula (5) ** (6) The time To a side chain - CN The perfluorocarbon polymer which 
has a radical, or formula (8-1) If the perfluoro compound which has two or more cyano groups like - (8- 
5) is mixed and crosslinking reaction is made to perform, it will be a fluoro sulfonyl group (-S02F). It is 
thought that the bridge formation perfluorocarbon polymer which it has is obtained. Moreover, as 
described above, it is the -S02F concerned. A radical is a sulfonic group (-S03H) by hydrolysis and the 
ion exchange. It is changed. 

[0016] Thus, -S02F Radical - CN As a perfluorocarbon compound which has both radicals, FS02 CF2 
CN of a difluorome thane frame is well-known conventionally (Journal of Fluorine Chemistry, vol.84, 
and pp 135-139 (1997)). However, primarily, in this reference, the above-mentioned compound is 
compounded for the purpose of examining how physical properties, such as that NMR parameter, . . 
change, when the halogen (X) concerned of a halogenation difluoromethane fluoro sulfonyl [FS02 CF2' 
X (X=C1, Br, I)] is permuted by the cyano group. Moreover, the fluoro sulfonyl compound concerned is 
[ that it is only indicated that that cyano group reacts with a methanol, an aniline, a mercapto aniline, 
etc., and ], and, of course, neither a publication nor suggestion is in this reference about obtaining the 
fluoro sulfonyl group content bridge formation perfluorocarbon polymer which this invention plans and 
which is made to cause crosslinking reaction like the above using a cyano group, and can be used for the 
polyelectrolyte film of a fuel cell. 
[0017] 

[Problem(s) to be Solved by the Invention] A deer is carried out. this invention persons the compound of 
the above-mentioned difluoromethane frame For technical-problem achievement of using it as a start 
compound of the fluoro sulfonyl group content bridge formation perfluorocarbon polymer composition 
which can use this for the above-mentioned reference suitable for the polyelectrolyte film of the fuel cell 
in which a publication does not have even suggestion, either etc. It was dealt with extremely that the 
boiling point is too (24.0-24.5 degrees C) low, and tends to vaporize at the time of crosslinking reaction, 
and found out that there was a problem that a sex is bad. Then, it has two radicals, a fluoro sulfonyl 
group and a cyano group, in both ends, and the boiling point considered composition of the start 
compound of good bridge formation perfluorocarbon polymer composition higher than a room 
temperature of handling nature, and it resulted in this invention. 

[0018] This invention has a fluoro sulfonyl group and a cyano group in this way, and aims to let the 
boiling point offer a new fluorine-containing compound sufficiently higher than ordinary temperature 
with easy handling, and the high manufacture approach of the selectivity. 
[0019] 

[Means for Solving the Problem] It will be a formula if this invention is followed. (1) New fluorine- 
containing nitryl compound ** expressed is offered. 
;0020] 
Formula 9] 

FS0 2 CF 2 CF 2 0 (CF(CFa)CF 2 0)nCF(CF 3 ) C=N (1) 

(Inside of a formula, n= 0, 1 , or 2) 

[0021] Moreover, it will be a formula if this invention is followed. (2) [0022] 
[Formula 10] 

FS0 2 CF 2 CF 2 O ( CF( CF 3 ) CF 2 0) n CF ( CF 8 ) C OF (2) 
(Inside of a formula, n= 0, 1, or 2) 

[0023] The fluorine-containing compound and NH3 which are come out of and expressed Formula 
characterized by performing dehydration after making it react and amidating alternatively the fluoro 
formyl group in the fluorine-containing compound concerned (1) Manufacture approach ** of a 
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fluorine-containing nitryl compound expressed is offered. 
[0024] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0025] the fluorine-containing nitryl compound of this invention - for example, the following schemes - 
- following ~ a carboxylic-acid full ora - the id - it is compoundable by two steps of reactions (9), and 
(10) from a derivative . 
[0026] 

[Formula 11] 

F S0 2 CF 2 CF 2 O (CF(CF 3 )CF 2 0)„CF (CFa)COF 



-70X: 



NHs 



0t 



F S0 2 CF 2 CF 2 0 (CF(CF 3 )CF 2 0) 1 ,CF(CF,)CONH a (9 ) 



F SOiCFjCFaO (CF(CF a )CF 2 0) o CF(CF s ) C=N (10) 



1) (CFsCO) 2 0 

•O 

(n has among a formula the semantics which formula (1) already defined.) 

[0027] first, the carboxylic-acid full ora whose reaction (9) of the preceding paragraph is acid halide ~ 
the id - it is the alternative amidation reaction of the fluoro formyl group of a derivative. Setting to this 
invention, the amidation concerned is a formula (2) concretely. 
[0028] 

[Formula 12] 

FS0 2 CF 2 CF 2 0 (CF(CF 3 )CF 2 0)nCF(CFa)COF (2) 

(n has the already defined semantics among a formula.) 

[0029] It is the fluorine-containing compound (carboxylic-acid full ora id derivative) come out of and 
expressed in an aprotic solvent and under low temperature NH2 You make it contact and it is carried out 
by amidating only a fluoro formyl group alternatively. 

[0030] Especially as equipment for carrying out this amidation reaction, although it does not limit, it is 
an agitator, a thermometer, heating/cooling system, a temperature controller, and NH3. The reaction 
container of the mixing vessel mold equipped with cooling dropping equipment or a weight or 
volumetric or counting feeder is desirable. Moreover, it can also consider as successive reaction 
actuation with the reaction container of a juxtaductal type. ' 
[0031] NH3 Formula (2) As for the temperature to which a compound is contacted, it is desirable 
preferably that it is -80 degrees C - -30 degrees C low temperature -100 degrees C - 30 degrees C in 
order to raise the selectivity of the amidation about a fluoro formyl group. At temperature lower than 
this, a reaction becomes slow and actuation of returning temperature to the above-mentioned range is 
needed. If temperature becomes higher than this, since it becomes impossible to disregard side reaction 
and the selectivity of amidation falls, it is not desirable. 

[0032] As an aprotic solvent used for a reaction, diethylether, methyl-t-butyl ether, A tetrahydrofuran, 
dioxane, mono-glyme, a jig lime, a TORIGU lime, Ether;2H, such as tetraglyme, methyl ether (perfluoro 
butyl), and ethyl ether (perfluoro butyl), a 3H-perfluoro pentane, A lH-perfluoro hexane, a lH-perfluoro 
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octane, a lH-perfluoro decane, 1H and 4H-perfluoro butane, 1H, 1H, 1H and 2H, a 2H-perfluoro 
hexane, 1H, 1H, 1H, 2H, a 2H-perfluoro octane, 1H, 1H, 1H and 2H, a 2H-perfluoro decane, 3H and 
4H-perfluoro (2-methyl pentane), 2H, and 3H-perfluoro (2-methyl pentane), 1 and 1-dichloro - 2, 2, 3, 3, 
and 3-pentafluoro propane, 1, 3-dichloro - 1, 1, 2, 2, a 3-pentafluoro propane, Fluoroalkanes or chloro 
fluoroalkanes, such as 1 and 1-dichloro- 1 -fluoro ethane, perfluoro (2 -butyl tetrahydrofuran), 1,1,2- 
trichloro-l,2,2-trifluoroethane, and a perfluoro octane, are used suitably. In addition, halogenation 
aromatic hydrocarbon, such as aromatic hydrocarbon; fluorobenzenes, such as hydrocarbon; benzene, 
such as a hexane, a heptane, and an octane, toluene, and a xylene, a bromobenzene, a chlorobenzene, 
and a dichlorobenzene; although dimethylformamide, dimethylacetamide, dimethyl sulfoxide, 
hexamethylphosphoramide, a sulfolane, a tetramethyl sulfone, chloroform, a methylene chloride, a 
carbon tetrachloride, etc. can be used suitably, these are only instantiation and are not limited to this. 
[0033] NH3 the amount used — formula (2) the carboxylic-acid full ora expressed - the id — a derivative 

receiving — a 0.8 to 1.5 time mol — it is a 1.0 to 1.2 time mol preferably. It is a formula when the 
amidation reaction of a fluoro sulfonyl group will advance with the amidation reaction of a fluoro 
formyl group (-S02 F->-S02 NH2), the selectivity of amidation of a fluoro formyl group will fall, if 
there are not much too many use mole ratios, and there are not much too few mole ratios. (9) The invert 
ratio to the amidation concerned falls. 

[0034] NH3 used for a reaction although you may also teach the whole quantity to a reaction container 
by package - reaction temperature - the above - controlling to become a desirable temperature 
requirement, cooling dropping equipment or a metering pump is used, and adding or continuation 
adding serially is also suitably performed to the system of reaction. Moreover, when using a juxtaductal 
type reaction container, it is NH3 to each part of a coil A feed hopper is prepared and it is NH3 from 
this feed hopper. By carrying out division installation, a reaction rate is also controllable. 
[0035] Reaction time (mean flow-time [ in / in the case of a successive reaction tub / a reaction vessel ]) 
is reaction temperature and NH3. Although it may change with a mole ratio, the amount of use nonprotic 
solvents (namely, concentration of a reaction solute), etc., it is usually about 1-24 hours preferably for 
0.5 to 30 hours. 

[0036] a batch process and continuous system ~ in order to complete a reaction in the case of which, 
you may pass through the process which carries out a temperature up even to ordinary temperature 
gradually. 

[0037] formula (9) in order to make a fluoro formyl group amidate alternatively in an amidation reaction 
- the concentration of a fluorine-containing compound — NH3 voice with desirable making it react in 
the superfluous condition to concentration - it is one [ like ]. For that, the whole quantity of a fluorine- 
containing compound is taught to the reaction container, and it is NH3. It is also a desirable mode to 
carry out division supply with means, such as dropping, into the fluorine-containing compound 
concerned. 

[0038] In addition, formula which is starting material in this invention (2) A compound is 
compoundable by making fluoro sulfonyl perfluoro ASECHIRUFURUORAIDO and 
hexafluoropropylene epoxide react as indicated by British JP, 1,034,1 96,B. 

[0039] Moreover, a latter reaction (10) is a nitril-ized reaction, makes the carboxylic amide generated by 
the formula (9) in the solvent which aprotic dried react with a dehydrating agent, and makes nitril 
generate. 

[0040] Especially as equipment for carrying out nitril-ization, although it does not limit, the reaction 
container of the mixing vessel mold equipped with an agitator, a thermometer, heating/cooling system, a 
temperature controller, dropping equipment, or a weight or volumetric or counting feeder is desirable. 
Moreover, it can also consider as successive reaction actuation with the reaction container of a 
juxtaductal type. 

[0041] The range of -30 degrees C - 100 degrees C of reaction temperature of nitril-izing is -20 degrees 
C - 60 degrees C preferably. At low temperature, a reaction rate falls not much from this, and when 
temperature is not much high, it becomes impossible to disregard side reaction from this. 
[0042] A nonprotic solvent, especially the so-called bipolar nonprotic solvent are desirable like the case 
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of the above-mentioned amidation as a solvent in the case of carrying out nitril-ization. For example, a 
formula (11) [0043] 

R-(CO)-NR'R" (R is the alkyl group of H or carbon numbers 1-6 among a formula (1 1), and R' and R" 
are the alkyl groups of carbon numbers 1-6 independently, respectively.) Moreover, R It connects with 
either R f or R", and cyclic structure may be formed, R and R" may also be connected, and cyclic 
structure may be formed. The solvent of the amide system expressed is mentioned as a desirable thing. 
[0044] Formula (1 1) It sets and is R still more preferably. H Or it is a methyl group, and R and R" are 
the same cases where they are a methyl group or an ethyl group, although [ both ] you may differ but. 
[0045] As an example of this desirable solvent, N and N-dimethylformamide, N, and N- 
dimethylacetamide and N-methyl pyrrolidone are mentioned. 

[0046] In addition to this as a desirable bipolar nonprotic solvent, dimethyl sulfoxide, a sulfolane, 
propylene carbonate, ethylene carbonate, gamma-butyrolactone, tetramethylurea, etc. are mentioned. , 
Furthermore, the aprotic solvent indicated as usable can also be used in the amidation reaction 
mentioned above besides this. 

[0047] As a dehydrating agent, the usual dehydrating agent is usable, for example, a phosphorus 
pentaoxide, an acetic anhydride, a trifluoroacetic acid anhydride, phthalic anhydride, phosphorus 
oxychloride, a thionyl chloride, etc. are mentioned. 

[0048] In addition, in this invention, it is desirable to make the basic compound which carries out the 
trap of the acid which carries out a byproduction live together with a dehydrating agent in the nitril-ized 
reaction which uses the dehydrating agent which serves as an acid after dehydration. 
[0049] As a desirable basic compound, it is the amine which H atom has not combined with N directly. 
A trimethylamine, triethylamine, tree n propylamine, The 3rd class fatty amines, such as tree i~ 
propylamine, tree n butylamine, and triamylamine; 1, 5-diazabicyclo [4, 3, 0] -5-nonene, 1 and 5- 
diazabicyclo [4, 3, 0] non — alicyclic amines [, such as -5-en, ]; - aromatic amine [, such as 
dimethylaniline, ]; — a pyridine - A permutation or unsubstituted pyridines, such as methylpyridine 
(picoline), lutidine (lutidine), an ethyl pyridine, and a trimethyl pyridine (collidine), are mentioned. 
[0050] In the above-mentioned scheme, it is the example which is reacting at 0 degree C by using a 
pyridine as a basic compound. 

[005 1] Especially the desirable combination of the above-mentioned dehydrating agent and a basic 
compound is mentioned as what has a desirable combination of a trifluoroacetic acid anhydride and a 
pyridine, for example, although it does not limit. 

[0052] Although the amount of the dehydrating agent used may change with the class of dehydrating 
agent, the amount of the amide which should dehydrate, etc., 1.0-5.0 mols per one mol of carbamoyl 
groups, it is about 1.0-3.0 mols preferably, for example, when using a trifluoroacetic acid anhydride, it is 
1.0-2.0 mols preferably 1.0-2.5 mols per one mol of carbamoyl groups. 

[0053] Moreover, although the amount of the basic compound used may change with the class of the 
basic compound concerned, the amount of a dehydrating agent, etc. Usually, 1.0-4.0 mols are about 1.0- 
3.0 mols preferably to one mol of dehydrating agents. For example, when using a trifluoroacetic acid 
anhydride as a dehydrating agent and using pyridines and a tertiary amine compound as a basic 
compound, the 1.0-2.5 mols of the amount of the amine compound used concerned are 1.0-2.0 mols 
preferably to the one mol of the trifluoroacetic acid anhydrides concerned. 
[0054] although a dehydrating agent (and basic compound) may also teach the whole quantity to a 
reaction container by package like the case of an amidation reaction — dropping equipment or a metering 
pump - using it - the system of reaction - serially - addition or continuation addition - carrying out - 
making - reaction temperature - the above - it is desirable to advance a reaction, controlling to become 
a desirable temperature requirement. Moreover, when using a juxtaductal type reaction container and 
carrying out a nitril-ized reaction continuously, temperature control can also be performed by preparing 
feed hoppers, such as a dehydrating agent, in each part of a coil, and carrying out division installation of 
the dehydrating agent etc. from this feed hopper like the case of an amidation reaction. 
[0055] Although the reaction time (mean flow-time [ in / in the case of a successive reaction tub / a 
reaction vessel ]) of nitril-izing may change with reaction temperature, a dehydrating-agent mole ratio, 
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the amount of use nonprotic solvents (namely, concentration of a reaction solute), etc., it is usually about 
1-24 hours preferably for 0.5 to 30 hours. 

[0056] The carbamoyl group of an amide compound is changed into a cyano group by the above 
actuation by the reaction (formula (10)) with dehydrating agents, such as a trifluoroacetic acid anhydride 
and a phosphorus pentaoxide. 

[0057] Formula (10) When the reaction which nitril generates from a fluoro amide is performed by the 
approach of this invention, the fluoro nitril to generate is separated as a phase which most becomes from 
the fluoro nitril concerned with the solvent phase containing the reaction residue with a dehydrating 
agent and a dehydrating agent. Subsequently, it is possible by dissociating from a solvent phase and 
rinsing the fluoro nitril content phase concerned with a liquid-liquid separation means, to obtain fluoro 
nitril by high yield. Usually, finally the fluoro nitril of a high grade is isolated by carrying out 
distillation purification of the fluoro nitril content phase. 

[0058] If the approach of this invention is followed, the yield of the fluoro nitril from a fluoro amide 
will be very high, will be at least 50% or more, and will usually exceed 70%. 
[0059] In addition, it can mix with a dehydrating agent and non-solvents, such as a phosphorus 
pentaoxide, besides the approach of performing in the nonprotic solvent of the above-mentioned 
publication, and a nitril-ized reaction can also adopt the approach of heating at 100-300 degrees C. 
[0060] By the above reaction, it is a formula. (1) The fluorine-containing nitryl compound of this 
invention expressed can be obtained with sufficient selectivity. In addition, formula (1) It is the formula 
which it sets, and n is 0, 1, or 2, and is a start raw material. (2) According to n, the number of n of a 
fluorine-containing nitryl compound also becomes settled. Formula (3) The case of n= 0 is shown. 
;0061] 

Formula 131 



[0062] Formula which has the fluoro sulfonyl group and cyano group of this invention in both ends (1) 
A fluorine-containing nitryl compound is a formula by 3 quantification reactions of the cyano group of 
an end. (12) It is possible to change into the triazine ring content compound expressed. 



(n expresses among a formula the semantics which formula (1) already defined.) 
[0064] A triazine ring formation reaction can be carried out by the approach that a publication is well- 
known in itself, to JP,47-17793,B or JP,6-340710,A. 

[0065] Namely, a bismuth, copper, lead, barium, cadmium, tin, a thallium, Metal catalysts, such as 
cadmium and an indium, tetra-phenyl tin, triphenyltin hydroxide, Under existence of metal oxide 
catalysts, such as Zn (C7 F15C02)2, 1-perfluoro octane sulfonic acid, and a silver oxide In solvents, 
such as a non-solvent or a carbon tetrachloride, a cyclohexanone, dioxane, dimethyl sulfoxide, fluoride 
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benzene, a nitrobenzene, mono-glyme, a jig lime, and a TORIGU lime 0-400 degrees C, it is about 25- 
250 degrees C in temperature preferably, and is a formula. (1) What is necessary is just to make 3 
quantification reactions (triazine ring formation reaction) of a fluorine-containing nitryl compound 
perform for about 1 to 200 hours, in addition - usually a catalyst - formula (1) 0.01 - 10 mass % 
extent use of a nitryl compound — it carries out. 

[0066] Formula (12) The triazine compound expressed is useful as intermediate field of a low-molecular 
electrolyte or a polymer electrolyte. That is, although the compound concerned has three fluoro sulfonyl 
groups in 1 molecule, this fluoro sulfonyl group can be easily changed into a sulfonic group or its salt by 
hydrolysis. 

[0067] Moreover, formula of this invention (1) A fluorine-containing nitryl compound is convertible for 
the crosslinked polymer containing a fluoro sulfonyl group (they are a sulfonic group or its salt by 
hydrolyzing further) by the above mentioned approach. 

[0068] If the low-molecular electrolyte or polymer electrolyte of the triazine ring content which has the ' 
sulfonic group which are obtained by carrying out like the above is used as a lithium salt mold (-S03 
Li), it can be used as an electrolyte for lithium rechargeable batteries, and can be suitably used with an 
acid type (-S03 H) as the film of a solid-state polyelectrolyte mold fuel cell, or a polymer for electrode 
layers. 
[0069] 

[Example] Hereafter, an example explains this invention concretely. 
[0070] [Example 1] 

(1) 346g (one mol) was inserted [ diethylether ] in the 4 opening flask mold reaction container of 3L 
equipped with the agitator, the thermometer, and the Dewar bottle mold dry ice condensator for 1450ml 
and fluoro formyl compound FS02 CF2 CF2 OCF(CF3) COF as a nonprotic solvent, and it cooled at - 
70 degrees C after the nitrogen purge, while cooling NH317g (one mol) with a dry ice condensator there 
- the bottom of churning - liquefaction NH3 ****** ~ it was dropped. NH3 After completing 
dropping, it agitated for 0.5 hours and returned to the room temperature over 2 hours. 
[0071] Then, pure water washed reaction rough liquid 3 times, and the separating funnel separated the 
organic phase. It is FS02 CF2 CF2 OCF(CF3) CONH2 as a white solid-state by distilling off a solvent 
under reduced pressure, after magnesium sulfate performs moisture removal of an organic phase. Fluoro 
amide 303g (0.839 mols) expressed was obtained. 

[0072] (2) Subsequently, fluoro amide FS02 CF2 CF2 OCF(CF3) CONH2 equipped with the agitator, 
the thermometer, the dropping funnel, and the cooling pipe obtained by the 4 opening flask mold 
reaction container of 3L by dimethylformamide 1200g (1270ml) and the above as a nonprotic solvent 
286g (0.834 mols) was inserted in, it considered as the dimethylformamide solution, and this was cooled 
at 0 degree C. 221g (1.05 mols) of anhydrous trifluoroacetic acid was slowly dropped there over 0.5 
hours as a dehydrating agent. Pyridine 167g (2.1 1 mols) was further dropped slowly over 1 hour after 
dropping termination. Reaction temperature was maintained among 2-4 degrees C in the meantime. 
[0073] After dropping termination, it agitated for 0.5 hours and 350g of pure water was added from the 
tap funnel, and it was left until it became a room temperature. The lower phase of the reaction rough 
liquid which carried out two-phase separation was isolated preparatively with the separating funnel, 
distillation was performed after pure-water washing 3 times, and 201g (0.583 mols, 70.3% of yield) of 
fluoro nitril FS02 CF2 CF2 OCF(CF3) CN(s) was obtained. 

[0074] The analysis value of the fluoro nitril which is this fluorine-containing compound was as follows. 

Boiling point 89 degrees C, 19 F-NMR (CD3) (2 C=0 solvent and CFC13 criteria, deltappm)46.1 (IF, 
s), -79.8 (IF, dd), -82.8 (IF, d), -83.1 (3F, s), -111.7 (2F, s), -114.4 (IF, m) 

[0075] Like the above, the fluorine-containing nitryl compound of this invention is understood that the 

boiling point is sufficiently higher than ordinary temperature, and handling is easy. 

[0076] 

[Effect of the Invention] Formula which has the fluoro sulfonyl group and cyano group of this invention 
in both ends (1) The fluorine-containing nitryl compound expressed is new, and useful as intermediate 
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field of the low-molecular electrolyte of triazine ring content, or a polymer electrolyte. 
[0077] moreover - if the approach of this invention is followed - formula (2) amidating a fluoro formyl 
group with sufficient selectivity by using a compound as starting material, and nitril-izing further — 
yield -- high - formula (1) A fluorine-containing nitryl compound can be obtained. 



[Translation done.] 
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[Sfc&si] * (i) t*s*i**7-/*^m;;wi: t-fbi] 

FS0 2 CF 2 CF 2 0 (CF(CP3)CF s O)„CF (CF,) CsN (l) 

n = 0. 1. Xtt2) Hb2] 
[W«3i2] * (2) 



FS0 2 CF 2 CF 2 0 (CF(CF3)CF 8 0)„CF(CF 8 )COF 



(2) 



n = 0. 1. X«2) "CaSfli^vSR^ 

5^7 -y*^ h >J/Wk^ft<?5Wi*^. 
[«*3S3] ME^7-/S-fb-^4 J ^NH 3 

F S0 2 CF 2 CF 2 0 CF ( CF a )C=N 

[0001] 
[0002] 

immwi) ft*, jWHWBwiWfcev^T. 



— f CF 2 - CF 2 ] 7 -[CF 2 -CF^ T - 



[11*114] & o) X'mtii-&7",m-bvjwk 
**. 

(3) 

^«W<7)7o h yfSgttfc lX& ( 4 ) <9flBt£:fr* 
&X)V*>W£ ( - S 0 3 H ) t*Wt-7^n*- 
<J»T. ^-7;^n*-^>x;l,*>e 

[0003] 
Mfc4] 



O -( CF^CF-O-^-f CF 2 )j-SOaH 



(4) 



[0004] xfcy <D8i|^x:y {*. *jj:*2 

0 : 1-2 : lTJbO. mti, 0, 1 ,Xit2X'n^ 
1-1 2W1BRT*>6. ) 

[0 0 0 5] iOftfi^Wi. CF 2 =CF 2 £CF 2 =CF0(CF 
2 CF(CF 3 )0) , ( CF 2 ) „ SOiFtiy^mm-^lxm 

my*.mz7)i*nx)V-fc-)i>& (-so 2 f ) 
m ttzm. ~ru v ymx-^s * >3mt& z t iz x o 

Ztl&hCDX'h*). »Jf§\ m=l, n = 2<7)sKyv-# 

m^tix^i. 

[0006] JhE/*-7;M-n#-tf yx^vfW !J 

^wtct. mmmz^mubx^xh*). stmm^ 
xxtimwt&w&t i z t awca o , mmm* 



^K(i^-7^*-,Ky^t J: <OVffiZtiX^&&. 
Ztiffl&m<7)7i?y-?-X'b&t:isb^ X 9ftffiT'<7)3$J£ 

[0007] ±iBiBa*saK-r6fc»K0: N m*mz 
%Mzmmm%$m^-7>v*r!ji--#>zfi'*>M 

$at>tiX\.^fr^>t:. 
[0008] ^^I#g^/N-7;^n^-^>^ 

Xhh (#gfPF6-34 07 10^£#Bg) 

CI4. «itfTIBco»OiEL*{afc#f** (5) . 
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[0010] 
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CF 
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(3WMn=l, 2 n = l~4<0SR) 

[ooii] iMBatx&zti&te&iiWtoJx as*, t 

hy7x-)lXX* imikVVy^-lVXX^ Zn (C 
7 Fi 6 C0 2 ) 2 . Co (C 7 F 1S C0 2 ) 2 , 1 -A' 
-7>U*u*'7?>X)WyWt* 2-xf-;i^vSfy/]/r 



sy s r-yy^MMi: uts (7) <o=jMfcRfcfc 

[00 12] 
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3 C=N 



(7) 



[0013] s&tcx. 4^Frtic2fli<o-cN as^-ri. 

£ fc t <}: ->T {>mw i-yfrj-ati-tf >X >J v- £ft 

zzttfx'zz witt* #mmm3s 317. 4 8 

4^) . A>*>S^rt{C2fflC0-CN a^flrf SA*-7;P 
N =C(CF,)_, C sM 

( s**, 3 =2 ~i 2©«Ej» ) 

N =C(CP,) B CF»0CFXC=N 
U+x n =0~1 2©§». X =F XfctCF, ) 

n =ccra(cp 8 L ocfxc m 

a =2-1 2©m X =F XfctCF,) 
H =C(CF,) a CFiOCCFXCFsO) , CFXC=H 

(5S«K a = 0 ~ 1 2 fflSIS, y = 0~ 1 0 OfflgjBt. X=F XfctCFs) 
» =CCFX(OCF s CFX) „ 0(CF?). 0(CFXCFiO) H CFXCsN ( 8 - 5 ) 
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[00 15] 8SoT, -S0 ? f 3St-CN mmUi^tl 
'Wrt^na-jKvflteWfr&jSU 5£ (5) „ 
(6) <ari*Oiflfc:-CN a*3rt*A-7;M-o;&- 
4 fell* (8-1) - (8-5) ork 
^9S:o>-ry3S5:*'ri>A , -7^D'fb^i:?i€t 
^KfcZ'ftbliibtilt. .7)U*oX)U*-)vm( -so 2 
F) f ttl.»V7;^D*-:t(y^ 'J 



3 h) tsaistis. 

[0016] £4) j; o -S0 2 F 3St-CN fctfpfaffcff 
* 4>*-7/M-n;fr-#Wfc£fti: LTtes ft*. ^'7 
/WD^^y-lf^FSOj CF 2 CN#&&T'*& 

(Journal of Fluorine Chemistry, vol.84, ppl35-13 
9.(1997) ) . L^L=5r* { ^>, ththZCOxUMzh^ 
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it. %<ni/T/mifi*9 r~vy, xivtyy 
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(i. ±IE5'*7/M'n.x*>'1H8<ofc£ftli, £ft£±fa 
RWcbffiKctt^t 5l^7;^ox;u*-;l^-*|g 

FS0 2 CF 2 CF 2 0 (CF(CF 3 )CF 2 0X 

(5t«k n = 0. K XJ42) 

[ 0 o 2 1 ] *>fc. *»HJ!K:fl!£lf . sS (2) 



(24. o~2 4. 5'c) . smRxm3mi*<m 
tbxmm Mbwiv ^ n a isnitf& « £ t ^ aai l 

Jt. *<TT\ W5^t7;l/^-o7.;^-;l/«at>VT7 
tt<?)^if : 5rlR<S^t-7;^n^-*ry^uv— &{g<?3jfj 
[0018] *^BJ{i. #>< LT7;L-^o7.;^-;Pa 

[00 19] 
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StfTStte7 •y*-fb^+^7;^o*;PS;l^^S 

4* (1) T3E3ii**7;y*^hyMteft*>t!i&# 
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[0029] T*S*l.ft*7 •y.SWk^Uj <;&/MfV»7 
fc. NH 2 fcftMtfU&T; 7/M-n*rt/$;iatf>*£ 
[ 0 0 3 0 ] #7 5 H-ftRjC^SOW* HtMSaib I 

iwafc/j^aa. aAnw^iE. nh 3 ^ai^THs 

[0031] NH 3 kft (2) Oft^ftSlgttS-tiffl 
ffitt. 7^3i-a*;i^5iHicov^T«T5 KftOflfttt 
SJSSftifcft. -100'C-3 0'C. #£L<{2. -8 
0*C — 3 0ro<E&T%S£i:OT£.Ui. -T^JO 

* < £ 9 7 $' Kfltf»RttjWKT*4fc«> 

[0032] EBfc«^*#7*nhytHMlk LTti. 
v'xf-^x-T/k ^f-;P r t-7f-/ux~ f/k ff 

^) .X^/Px— f7k (A-7Wn7f/H xf-^ 
x— r;^if<0x— ; 2 H , 3 H - /*-yn*u 

jVJm*99V. lH-;f-7;^Df^y. 1H, 4 
H-A-7;^07'^y, 1H, 1H, 1H. 2H, 2 
H-A'-7;^n^-9-yJ 1H. 1H, 1H, 2H, 
2H-^\"-7y^O^^^V N 1H, 1H, 1H, 2 
H, 2H-A-7/M-nf'#>', 3H, 4H-A-7* 
^"O ( 2-*j-)V<y9»\ 2H, 3H-a'-7^ 
□ (2-^f;Ky^y), l, i-y7nn-2, 
2, 3, 3, 3-'0-^7;^07°DA°y N l, 3-^* 
?od-1, 1, 2. 2, 3- / <y^7;^n7nA' 
y, 1, l-y7no-i-7>^ox^y, a'-7/P 
^■o(2-7'f;l'fb7tb'o77y) > 1, 1, 2- 
HJ^no-i, 2, 2- : h l j7;^DX^y % A- 7 
/W d 7 * y^tf)7;Mf d nvii ymxit tuuyiv 

y, sr^^>^wDftfl»WR; <y-t'y, vn 

xy, *v^y«?)5r#SiM^<* ; 7f\rtvj<yi£ 
y. T'Dt^y-fc'y, ^oo^y-fe'y, -;;no<yt' 
y^AD7-'yS^7T#i^-fbk^ ;>'*^/w*/UA7 
S F. ^f-/W7-feF7S IVi^^X/W^K, 
M-lMf-A^xtf/l^SF, XW7V, tF5.x?- 

/pan^y, ^on*;PAi mt^^y. m&tsm 
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/WtoF** Of^rSfc. 7/M-o*^$/l^CD7$ F 
•fLKJfcfcftfc, 7^nx^*z;H(7)7S FlfcRJfc* { 
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[0034] RJSfcffl^S NH 3 RlSgSte^ifc 
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■koT&fcOo&A*. 31*0. 5~3 0«*ISL-#*K 
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[0036] IsMfc* s 3S^V vffitfHtefcfevvc fc , 
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[00 38] =5rt>. *»^tfiv^T, BJ3l*frcfti5« 
(2) Oft^fttt, HHmfttl. 0 34, 1 9 6-ftE 
m$ixr^SJ:d{=, ^J^{f7;^nx;U*x;i,/\'-7 
/M-n7-fcf7P7/l'>r Fi:A > df-^7;^n7ohV 
yx^df v F ££05$ € § i t fc i 0 ^fi&tS £ fc 

[ 0 0 3 9 ] ttSORJC ( 1 0 ) tt. - h y;Mfc 
KJET'S. -0 T . ^7*D F ytt<7)$ys Lfc}8«4>C*} «- ^ 

9 )T4^L^^t'y®75 F$:jM*i¥JkS; 
IBS*. -F'JA'i^S-frStweaiS. 

[0040] xf u/wk*iaM-6fe«>flDiaifc 
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[ 0 0 4 1 ] - h VMtVKm&te, - 3 O'C- 1 0 
0*C. »SL<«i-2 0'C-6 0 <, C<^)KHT'J)l.. Ztl 
4 9£>£yffii&T'(4, SJSM^ffiTU ttzZiiX*) 

[ o o 4 2 ] - h vMtzmmt&^mmt lx 

mrs.vitco^tmmmrnhym. mz 
mimmt?*h>®mmiL\\ mm. ^( i 

1 ) ; . 

[0043] 

R-(C0)-NR'R" (11) 
(#k R 14. H X\tm®. 1 - 6 ?WMf /1^T"£> 
0. R'auH'li. m^'ili4At^*ai~6^T;^ 

T8ttfifi&£#JdtL-OvcfcJ;<. R'fcR"t>aS6L-C«l 

[0044] 11 ) 'fcfivvt. 3 4>fcff*L< 
(4. R 14. H mxf-MfcaD. B'SlflTIi RtT 

[0045] frfr&#i L^mmnmt ix\t. n , n- 

[ o o 4 6 ] #* Lwmmtru v >mmt tx\t. 
tenuis tj-nxtvt^i' v . xiv-fojy. Totvy 
j&-#*-K xf-i^ytf-tf^-K r-/fn7? 

■caa Lfc#7*n h yffis«*ffi»r* i 1 1 r# 5 . 

[0047] fbkJPJi: t/H4. S£«k#J«iMt£ 
[0 0 48] fcfc. #&BfevvCi4, R*@McKi:«r 
[ 0 0 4 9 ] #* lUMmtfciMk LTt4s Nfcltft 

hk^ jms^ lt 0*^7 s y-c* o . h y ^ s 

y-i-rnt^rs^. hy-n-^f-yprsy, h 
yr5/i/TSv«<03«K!s»rsy: i, 5-^r-r 

t'i^a (4, 3, 0] -5-/*y. 1, 5-^'7-f 
t'y?o (4, 3, 0) yy-5-xy^c7)BMiS^7S 

y ; i?*+A,r~ y ytpcoSfSftrs y ; ey vy „ * 
y) , xf-^ey^'y, vy^f-^ty^y (ays; 



y ) mn&mxmmmn t y ^' y«**w 4><i* . 

[0050] ±Ex*-A|cfcOTtt* Jgatt-fb-^ftt 

ixwjytmL, Rmzovx-ftix^mx-b 
[0051] ±Micom*MtmMmkiiMit<7)i& z 

y 7/MTJH*||*ftfc try i;y fc<afia^£#ai 1 

[0052] mmmmi. mmmm. E*t 

aSl^SfcOl. 0-5. 0^;k»*L<{4l. 0 
-3 . O^E/mft-Cfc 0 . fltf.tf h y 7/M-nSf®?** 

0-2. 5t*,ML<ttl. 0-2. 0^/yt£> 
5. 

[ 0 0 5 3 ] S«ttft-^ftOffifflg«4. 3f£i£g 

a«KjMBl*;WcWU l. 0-4. o^. ffiL 
< «4 1 . 0 - 3 . 0 ^ ;UgST'$> 0 , CRJ^.{f fc L 

^y^3^r$y-fb^Srfflv^^ s SMT^y-fC 

ML, 1. 0-2. 5^;K *F4L<lil. 0-2. 0 

[00543 ffibk^J (a^aBKfeft^*) {4, r s 
Rti&is&tmmzLx. Rmmz^ii-m-iiji 
A,x~i>&^tf. wmmxiigMxyymzmix . 

ffltT. x h vMUzmzmmiz&ffit&g&it. r 
s Yttjm<r)%&tm®i,zLx, m®<n&mzm<#\ 

t&ztizx*). mm$mzmzbi>x'%i. 

I 0 0 5 5 ] x h y;HfcoRJS^ia (}*^f£3i<9i§£- 

(4. Risflitntti^^fe^ia) «4. RjBait, m. 
<r>m.) mizx^xKhmztf. a^o. 5-3 ob# 

IB, ff * t < <4 1 - 2 4 B*rag«T-S. h . 
[0056] JJLbOSMtsfc 4 9 . T S h'ft^O^^A 

^ jumt , b y 7/^oif#&i*!f$L y y=5: if 
<oiisi*?pji:?)5as (1 o) ) tio^r^scsaft 

[0057] 5$ (10) <07;^OT5 h'*^xhy;P 

dW4 7/L-^dx h >j ;Ki v 7cg5^ig7;^ox h 
y;W^=5r*ffifcLT. MfflAimmk<Q&Q&8g 
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- b y ^imzmmmtz z. tizzi. m^^y 
[0058] *%tyo%mizmm^ 7^07 s r& 

hmiVJsu- b y /K0JR*{£E#>Tft< . 'J?%< b i> 

5 0 %&±Th 0 . jlfttt 7 0%li8U. 

1 0 0 5 9 ] &*S S - b U;NtRI»i, JJEBK^r 

a b yfmpvff ? 1mm iz t ek^ y ^ok* 
»i*sarc»£u 1 0 0-3 0 oxztzumt&im 

FS0 2 CF*CF 2 O CF ( CF 3 )C=N 

[0062] *Wft<7)~7)V*UX)V-fc-)l&b v7J& 

*mmz&to*¥py& < 1 ) cvty vm- b y /wtitr 
mt, sfett^rya^EfrffcRfctJ: 0^ (1 2) t 



[0060] UlbORJECJ: i? , it ( 1 ) 

fcfc, 5* (1) fefint, nli. 0, lXii2 
ibWffi&b&ft (2) OnOStT. #7-y 

(3) (Cn = 0<7)i§-&£^-f. 
[006 1] 
Hfcl3] 

(3) 

[0063] 
HL14] 



FSO, CF,CF l O (CF(CF.) CF,0)„ CF (CF,)- 

(12) 



t. ) 

[0064] by r^yseBjSRjett, #"U(«t&ng4 

7-1779 3-§-^fPT 6 - 3 4 0 7 1 O^fcEHO 

[00 6 5] -f^h%. t'xvx, *T IB. A*y?A, 
#b'S<7A, ?y<7A, #b'$"7A. ^fV^A^ 

XX, Zn (C 7 F, 5 C0 2 ) 2 , 1 -^-7/M-D:* 

tv, Sfctfrta/kMfS'F, ?vit<y*£y. -bo 
Vim*?X\ 0-~4 0 0'C;#*l,<li2 5-2 5 0X1 

g**>aurc. * (i) 0ykyvm-hVMt-&m<?>E. 
MM.m(YV7 : Jvm&®jm) i~2oon#ra 

SSfrbittifcttv*. SrfciifS. ftBS8i N ^ (1) 

b y /Ht-^fto 0 . 01-10 w/Mmm-tz . 

1 0 06 6 ] 5$ ( 1 2) TftSJU b y r^y-fb^fe 



[ 0 0 6 7 ] * tz. *»0iS ( 1 ) C0#7 •xS^ b y 

m ( § t> izWMmt h z. b iz X 0 y KSXf i* 



[0068] JJUKOr b < LT^fUX/l^l 
fctf** b VT : Jym^<om=FVM'XX^V'7- 

mmm*. v+v&bm (-SO3 l i ) iz-?&bv+ 
fciffl (-SO3 h) Tii. wm^WKvmm* 

[0069] 

immi xmizmmMizi^xgtmi.zwffl 
[0070] cmtwn 

(i) mm. auBH-, ^7-^sb'7^fr^x^ 

SJS^fllifc. 3Lc7)HoP7 5xa^)£^|gt^7* 
o b ymi&b LX yif;H-f;^ 1450ml, 7 
;^D*;k5;Wb^t)FS0 2 CF 2 CF 2 OCF (C 
F 3 ) COF£346g ( l^W) ^gAL. M*K8 
-7 0*CfcJ^ILfc. ^i-^, NH 3 17g (1* 

A,) *Yj474ztisimx'ftwi%tfti>. mmm 

^NH 3 fcLTSTUfc. NH 3 ^ST3W»7». 0. 



!(8) 001-35464 1 ( P 2 0 0 1 - 3 5 4 6 4 1 A) 



[0071] z<om. fcpmmzmiizx o 3 ®m# 

xDtmmmmmn^tzm. ffi±Tximz%£ 
-racifcfcioefiHttfci.T. fso 2 cf 2 cf 2 

OCF (CF 3 ) CONHj X'UZtl&yi^aTixY 

303g (0. 839^) ZWz. 

[00 72] (2) «vvr, ««L i&KIK STo- 

t, hVjfflKfc UC^^/W^ATS K 1 20 
0g( 1270ml)L ±M£&lkt>tllZ7>V*uTi\ 
h'FS0 2 CF 2 CF 2 OCF (CF 3 ) CONH 2 £ 
286 g (0. 8 3 4^) ^ALT^'^/W^A 
7SF?MfcU ift-SrOXUcfcaUfc. •ei'V K* 
fflfc LT**h 'J 7/M-pgm2 2 1 g ( 1 . 0 5* 
AO £0. 5^|SIWrt9>-5 < *} kffiTL/t. 

ft. \£\)*Jyi67g (2. nwzim 

[00 73]SST»m 0. 5B*ISH»PU «*3 5 
0g£}TFS4J:Dm!]DL. Sia«c*S*-pftBLfc. 

0. tt*ffii*ft. 3S9&fTV\ 7MnzhiJMSO 



F ?-£(##) 4H006 AA02 AB92 AC13 AC53 AC54 
BE14 
5G301 CD01 CE10 
5H026 AA06 CX05 EE19 



2 CF 2 CF 2 OCF (CF 3 ) CN£201g (0. 

5 8 3*;k 1R*7 0. 3%) %fz. 

[0074] zay^y -y %te&faX'h& yjvitu - y v 

89°C. 19 F — NMR ( (CD 3 ) 2 C = 0?f 
Us CFC1 3 ffi£ s Sppra) 46. 1 (IF, 
s), -79. 8 (IF, dd), -8 2. 8(1 F s 
d) , -83. 1 (3F, s), -111. 7 (2.F, 
s), -114. 4 (IF, m) 
[0075] &±cr>Zt < , *%W0y£y -vM- h ViV 

[0076] 

*£W3WC£*>tf»os (i) x-mtizi?? -/m- 

[0077] ta. xmn-mizwufs a (2) <o 
^t^^mmmt lx. mm&± < yiv^u^iv^v 

*S<S (1) <0*7v*^hU7Wk^ft*ft6it3& J 



